1. INTRODUCTION EISSKOPF' has underlined the diHFicultỹ~~~~~õ f reconciling the high rate of production of mesons with their subsequent weak interaction with matter. He has also suggested one possible way of overcoming the apparent lack of reversibility, namely, by postulating that the primary cosmic-ray proton converts a normal nucleon in an "air" nucleus into an "excited" nucleon, capable of emitting mesons. The lifetime of the "meson-pregnant" state can be' chosen su%-ciently long to account for the weak interaction between mesons and nucleons. An alternative solution of the difficulty was suggested by one of the present authors (R.E.M. ) at the Shelter Island Conference. The hypothesis was that two kinds of mesons exist in nature, possessing different masses: the heavy meson was supposed to be produced with large cross section in the upper atmosphere and to be responsible for nuclear forces, whereas the light meson was regarded as a decay product of the heavy meson, and as the normal meson was observed at sea level to interact weakly with matter. ' In this note we examine briefIy some of the consequences of the twomeson hypothesis. A better indication of the spin of the heavy meson can be secured from an empirical study of its decay into a light meson. If the energy of the light meson is always the same, the heavy meson decay must take place with the emission of a single recoil particle, i.e. , a y-ray or a neutrino.
Neutrino or y-ray emission could be distinguished by the absence or presence of showers associated with the decay process. If the energy of the light meson is not constant, it would follow that the decay involves the emission of at least two p-rays or two neutrinos and that zero spin characterizes both light and heavy mesons. "
S. CONNECTIONS BETWEEN VARIOUS PROCESSES
According to our theory, the light meson is involved in two different processes of small prob-"R.E. Marshak, Phys. Rev. 57, 1101 (1940 (M is the mass of the nucleon). The ground state of the deuteron requires the approximate constancy of the potential times the square of the range, so that:
(g2/Ac)(E, "/pire')' const. (of order 1). (7) If we denote the strength of the coupling (4) by G, we get: (5) Actually, the capture of a light meson can only take place in the presence of two nucleons in order to conserve momentum between the initial and final states. This is achieved in the calculation by adding another intermediate process, namely, the transfer of momentum between the two' nucleons by means of the nuclear potential between them. Hence, if we calculate nuclear forces on the basis of (3), and the probability for the decay of the heavy meson on the basis of (4), we can derive the probability for capture of the light meson from (5).
Let us denote the strength of the coupling (3) by g. Then, if we neglect the spin and isotopicspin dependence of nuclear forces, the interaction U between nucleons (calculated from secondorder perturbation theory) is roughly: 1/ra-(G'/&c) (~I /~a)'(~ar'/&), (8) where Ap, is the difference in mass between the heavy and light mesons. The calculation for the meson capture leads to the formula: 1/r, -1/re(E, "/Mc') (M/6 p) ' Phys. Rev. 71, 314 (1947) . '7 This may be the explanation of the meson track in Fig. 3 
